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Abstract 
 
The body of  broiler chickens is characterized by a high metabolism, which promotes rapid growth and develop-
ment, but their performance indicators are largely related to housing conditions, which are known to include a 
number of technological stressors. With the development of stress in the body of poultry changes the course of 
metabolic processes, which causes changes in all types of metabolism, including protein. The aim of the study was 
to determine the changes in individual indicators of protein metabolism in the body of broiler chickens against the 
background of combined stress when included in the diet “Reasil Humic Vet” + “Laktin” and “Reasil Humic 
Health”. At 13th day of life, all clinically healthy poultry were exposed to combined stress – revaccination (in-
tranasal Newcastle disease) plus cold stress (for 60 minutes by air conditioning and 5 °C in the vivarium). Material 
for research was selected for 3 days after the action of the stress factor (stage of anxiety), 13, 20 and 26 days after 
the action of the stress factor (the resistance stage). The material for the study was blood plasma, which deter-
mined the concentration of total protein, as well as the content of albumin, globulin fraction (α1, α2, β, γ). It was 
found that 3 days after the action of stress in chickens of Control group the development of adaptive reactions is 
manifested by the stability of the total protein content and redistribution of the fractional composition of plasma 
globulins in the form of increased albumin and α2-globulins. At different stages of development of the stage of 
resistance in birds of Control group, the content of total protein decreases by an average of 14.6 % due to the 
content of albumin by 6.9 % and α2-globulins – by 15.9 %, against the background of increasing α1- and γ-
globulins by 23.1 and 33.5 % with the stabilization of individual studied indicators at the final stages of develop-
ment of the resistance stage. The use in the diet of broilers feed “Reasil Humic Vet”, probiotic feed supplement 
“Laktin”, feed “Reasil Humic Health” under the influence of complex stress helps to increase the intensity of 
protein metabolism in poultry with the development of adaptation syndrome, as evidenced by the growth of total 
protein on average by 37.8 % (P < 0.05) and albumin – by 17.0 % (P < 0.05), which indicates an increase in the 
intensity of protein-synthesizing properties of the organism. In different periods of stress in the blood of broiler 
chickens Research groups there is an increase in the ratio of individual protein fractions, especially the content of 
γ-globulins - an average of 21.3 % (P < 0.05), which indicates an increase in the immune status of their body with 
a predominance of numerical values in the Research 1 group of poultry. 
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1. Introduction 
 
In poultry farming in many countries around the world in 
order to meet the growing needs of the population in quality 
and nutritious food is profitable to breed broiler chickens 
(Virden & Kidd, 2009). The body of this species of poultry 
is characterized by a high metabolism, which promotes rapid 
growth and development, but their performance indicators 
are largely related to housing conditions, which are known 
to include a number of technological stressors (Tsiouris  et 
al., 2015). With the development of stress in the body of 
poultry changes the course of metabolic processes, which 
causes changes in all types of metabolism, including protein 
(Tóthová et al., 2019; Sobolev et al., 2019; Sobolievа et al., 
2020). Since the protein content in the blood and the ratio of 
its fractions are characterized by fairly constant values, but 
are in continuous dynamic equilibrium with the protein 
composition of body tissues and can change significantly 
under stress factors, changes in their composition are con-
sidered biomarkers of factors of various etiologies (Erol  et 
al., 2017).Therefore, the study of metabolic processes in 
broiler chickens with the development of adaptation syn-
drome, as well as the development of sound approaches to 
increase their productivity and search for ways to improve 
the safety of poultry is a challenge today and remains one of 
the most important issues in research  
(Pavlova, 2015; Kovalenko et al., 2020). The aim of the 
study was to determine the changes in individual indicators 
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of protein metabolism in the body of broiler chickens 
against the background of combined stress when included in 
the diet “Reasil Humic Vet” + “Laktin” and “Reasil Humic 
Health”. 
 
2. Materials and methods 
 
All manipulations with chickens were carried out in 
compliance with the requirements of the European Conven-
tion for the Protection of Vertebrate Animals Used for Ex-
perimental and Scientific Purposes (Strasbourg, 1986), the 
First National Congress on Bioethics (Kyiv, 2001) – “Gen-
eral Ethical Principles of Animal Experiments” and in com-
pliance with the principles of humanity set out in the Euro-
pean Community Directive. The experiment was conducted 
on the basis of the vivarium of the State Research Control 
Institute of Veterinary Drugs and Feed Additives at young 
broiler chickens of cross “Kobb-500”, of which at 5 days of 
age formed three groups – control (C) and two experimental 
(R1, R2 ) 25 individuals in each group, selected on the prin-
ciple of analogues. Prior to the experiment, all poultry were 
vaccinated against Marek's disease, Newcastle disease and 
infectious bronchitis according to the timing of the respec-
tive vaccinations. Poultry keeping met the generally accept-
ed technological requirements of floor keeping with free 
access to drinkers and feeders. From 11 days of life and until 
the end of the experiment (45 days of life) in addition to the 
standard diet of chickens R1 group was fed with feed mate-
rial “Reasil Humic Vet” in liquid form at the rate of 
100 ml/100 liters of water and probiotic feed additive “Lak-
tin” at the rate of 1–2 l/100 l of water; chickens of group R2 
were fed with the feed preparation “Reasil Humic Health” in 
dry form at the rate of 1–2 kg/1 ton of feed according to the 
instructions. At 13th day of life, all clinically healthy poultry 
were exposed to combined stress – revaccination (intranasal 
Newcastle disease) plus cold stress (for 60 minutes by air 
conditioning and 5 °C in the vivarium). Material for re-
search was selected for 3, 13, 20 and 26 days after the action 
of the stress factor: these periods of implementation of stress 
reactions are proposed on the basis of research and devel-
opment of the Department of Normal and Pathological 
Physiology named after S. V. Stoyanovsky (Stojanovskij et 
al., 2012;  Stojanovskij et al., 2018). Slaughter was per-
formed before morning feeding after light ether anesthesia 
by decapitation of 5 chickens from each group. The material 
for the study was blood plasma, which determined the con-
centration of total protein, as well as the content of albumin, 
globulin fraction (α1, α2, β, γ) by conventional methods 
(Vlizlo et al., 2012). 
 
3. Results and discussion 
 
In the study of general physiological parameters in the 
initial stages of the combined stress was observed suppres-
sion of the general condition of young poultry, which was 
manifested by their accumulation, a decrease in feed con-
sumption, which lasted until the end of the first day. The 
results of the study of the content of protein and its fractions 
in the blood plasma of broiler chickens under the action of 
stress on the background of the inclusion in the diet of sup-
plements are shown in table 1. 
 
 
Table 1 
Indicators of metabolism of blood proteins of broiler chickens against the background of combined stress when included in the 
diet of “Reasil Humic Vet” + “Laktin” and “Reasil Humic Health” (М ± m, n = 5) 
 
Groups 3 days after exposure to stress 
13 days after exposure to 
stress 
20 days after exposure 
to stress 
26 days after exposure 
to stress 
The content of total protein, g/l 
C 24.55 ± 3.71 21.82 ± 3.11 17.45 ± 1.90 25.43 ± 3.77 
R1 24.71 ± 2.88 21.11 ± 2.48 24.41 ± 2.11* 36.41 ± 2.31* 
R2 24.63 ± 2.94 24.70 ± 2.74 24.05 ± 2.20* 24.06 ± 3.11 
Albumin content, % 
C 36.01 ± 1.58 33.53 ± 1.76 34.90 ± 1.15 35.11 ± 1.14 
R1 38.82 ± 2.84 39.22 ± 1.39* 31.73 ± 2.94 40.80 ± 1.31* 
R2 41.32 ± 1.60* 33.90 ± 2.10 29.94 ± 1.33* 37.21 ± 2.10 
The content of α1-globulins, % 
C   6.10 ± 0.74   7.51 ± 0.60   6.47 ± 0.79   4.80 ± 0.44 
R1   7.95 ± 0.93   5.05 ± 0.57*   5.38 ± 0.54   3.65 ± 0.80 
R2   3.29 ± 0.58**   6.80 ± 0.86   4.94 ± 0.61*   3.57 ± 0.47 
The content of α2-globulins, % 
C 26.81 ± 1.95 22.54 ± 2.72 21.42 ± 3.37 23.81 ± 3.48 
R1 26.90 ± 3.08 21.66 ± 3.44 20.71 ± 2.95 18.95 ± 2.28 
R2 20.32 ± 1.79* 21.91 ± 2.17 22.08 ± 2.56 20.36 ± 2.30 
The content of β-globulins, % 
C 17.56 ± 1.11 17.63 ± 1.06 19.41 ± 1.06 18.39 ± 1.56 
R1 13.27 ± 1.17* 13.50 ± 1.08* 21.50 ± 2.42 15.35 ± 1.04 
R2 15.48 ± 1.86 16.19 ± 1.21 23.24 ± 2.18 18.28 ± 1.55 
The content of γ-globulins, % 
C 13.41 ± 1.55 18.69 ± 1.06 17.90 ± 1.22 17.25 ± 1.57 
R1 13.10 ± 1.16 20.70 ± 2.27 21.02 ± 1.23* 21.71 ± 1.01*  
R2 19.82 ± 1.44* 21.61 ± 1.15 18.92 ± 1.88 20.76 ± 2.45 
Note: the differences are statistically significant in relation to group C and are marked: *– P < 0.05; **– P < 0.01; ***– P < 0.001 
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While analyzing the data, it should be noted that in the 
blood of chickens of C, R1 and R2 groups in 3 days after 
exposure to stress, which corresponded to the stage of anxie-
ty, the total protein content was within 24.63 ± 2.94 g/l, 
which corresponded to the physiological norm for this age 
of the poultry according to the literature (Saki et al., 2016). 
The content of albumin in the blood plasma of chickens of 
group C was 36.01 ± 1.58 %, in chickens R1 and R2 of the 
group there was a tendency to increase their content with 
probable differences in the blood of poultry of group R2, 
which was 14.7 % (P < 0.05) compared with the control. 
It should be noted that the value of this indicator was the 
highest in comparison with the studied stress periods and in 
comparison with the R1 group of poultry, which indicated 
the strengthening of protein-synthetic processes in their 
body. The content of α1-globulins in chickens of group C 
was 6.10 ± 0.74 %, in group R1 – slightly increased, and in 
group R2 there was a decrease in the value of this indicator 
by 1.9 times (P < 0.05). With regard to the content of α2-
globulins, it was found that at the stage of anxiety, the value 
of this indicator was the highest, compared with the studied 
stages of stress, as well as in comparison with the R2 group 
of poultry. In particular, the content of α2-globulins in birds 
of group C and R1 was on average 26.81 ± 1.95 %, and in 
chickens of group R2 was lower by 24.2 % (P < 0.05) rela-
tive to control. The content of β-globulins in the blood of 
chickens of group C was 17.56 ± 1.11 %, in young poultry 
of the experimental groups their decrease was detected, but 
within the statistical probability was their value in group R2 
with a difference of 24.4 % (P < 0.05). The content of γ-
globulins in chickens of group C and R1 was in the range of 
13.41 ± 1.55 %, while in broilers of group R2 it increased 
1.5 times (P < 0.05). 
In the initial stages of the development of the resistance 
stage, which occurred on the 13th day after exposure to 
stress, in chickens C and R1 groups, the total protein content 
decreased to 21.11 ± 2.48 g/l, which was 14.6 % less than 
the anxiety stage. In poultry of group R2, the value of this 
indicator remained unchanged relative to the stage of anxie-
ty and increased to 24.70 ± 2.74 g/l compared with control 
values. Apparently, due to hormonal adjustment of the body, 
which results in the mobilization of deposited carbohy-
drates, reduced breakdown of structural proteins of the 
body, enhanced gluconeogenesis, which could lead to a 
decrease in total protein in the blood of poultry of certain 
groups under stress (Nguyen et al., 2016).The main changes 
in the content of total protein in chickens of group C were 
due to a decrease in albumin by 6.9 % and α2-globulins – by 
15.9 %, which indicated a possible decrease in their synthe-
sis in the liver, while the numerical values in the blood β -
globulins in this period of development of the adaptation 
syndrome had no changes. With regard to α1-globulins, it 
should be noted that their content in the blood plasma of 
chickens of group C increased by 23.1 % relative to the 
stage of anxiety, which was the highest in comparison with 
the studied stages of stress and in comparison with the ex-
perimental groups. At the 13th day after stress, the amount 
of γ-globulins in the blood of group C of chickens increased 
markedly by 39.4 %, which may be related to revaccination. 
In chickens of group R1, which were fed the feed product 
“Reasil Humic Vet” and probiotic feed additive “Laktin”, 13 
days after exposure to stress, a decrease in total protein due 
to α1-, α2-, β-globulins, and the difference in reduction of 
the obtained numerical indicators compared with the control 
was 1.5 times and 1.3 times, respectively (P < 0.05). How-
ever, the obtained numerical differences were less signifi-
cant in chickens of group R1, compared with the control, 
because there was a probable increase in albumin content 
(the difference with the control here was 17.0 % (P < 0.05), 
as well as a tendency to increase γ-globulins to 20.70 ± 
2.27 %. During this period, the content of albumin, α1-, α2-
globulins in the R2 group of birds fed Reasil Humic Health 
was at the level of control, the content of β-globulins was 
slightly reduced, but the content of γ-globulins increased to 
21.61 ± 1.15 %, which was the highest compared to other 
groups and indicated an increase in the activity of the im-
mune system of their body during the development of the 
adaptation syndrome. 
While analyzing the numerical values of table 1, we can 
see that on the 20th day of the development of the resistance 
stage, the content of total protein and its fractions in the 
blood of chickens of all groups changed significantly. It is 
necessary to pay attention to the further decrease in the 
content of protein in the blood of poultry of group C; its 
amount here was 17.45 ± 1.90 g/l, which was 28.9 % less 
than the stage of anxiety. Our results do not fully agree with 
the literature, which states that due to increased amino acid 
catabolism due to glucocorticoids in the blood plasma of 
poultry, the concentration of total protein increases due to 
the redistribution of albumin between blood and tissues 
(Tsiouris  et al., 2015). During this critical period, the con-
tent of albumins and α2-globulins remained lower by 3.1 
and 20.1 %, and there was no dynamics of changes in the 
content of α1-globulins in the blood of poultry of group C: 
the obtained numerical values approached the value of the 
alarm stage. The content of β- and γ-globulins in the blood 
of group C chickens was characterized by a tendency to 
increase by 10.5 and 33.5 %, respectively, compared with 
the anxiety stage. In poultry of group R1, the protein content 
was 24.41 ± 2.11 g/l, which was higher than the control by 
39.9 % (P <0.05). 
The content of γ-globulins increased to 21.02 ± 1.23 %, 
which was 21.3 % (P < 0.05) higher than the control. The 
content of α1-, α2-globulin albumins here was lower than 
the control by an average of 4.1 %, as well as lower than 
those at the stage of anxiety, but the decrease in numerical 
values was smaller compared to the control. The content of 
β-globulins in the blood of poultry of group R1 did not dif-
fer significantly from the numerical values obtained for 
group C, but there was a tendency to increase their content. 
Under the condition of feeding the feed product “Reasil 
Humic Health” chickens of group R2 revealed an increase in 
protein content to 25.41 ± 2.20 g/l, which was higher by 
37.8 % (P < 0.05) compared with the control mainly for due 
to α2-, β-globulins. It should be noted that the value of the 
content of β-globulins was the highest, compared with the 
studied stages of stress and in comparison with the R1 group 
of poultry.  However, the content of albumin here was  
29.94 ± 1.33 %, which was 14.2 % (P < 0.05) less than the 
control and significantly lower than the stage of anxiety, and 
the content of α1-globulins decreased by 23.6 % (P < 0.05) 
compared with those in poultry of group C. With regard to 
the fraction of γ-globulins, it was found that their content 
approached the value of the numerical value in the blood of 
poultry at the stage of alarm, and was not significantly high-
er than the control values and was 18.92 ± 1.88 %. The 
obtained results indicate a positive effect of the additives 
used, which increase the intensity of protein metabolism and 
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redistribution of its fractions in the body of chickens of 
experimental groups with a predominance in the R1 group 
of poultry. 
While analyzing the dynamics of changes in protein me-
tabolism on the 26th day of the development of the stage of 
resistance in chickens of group C the stabilization of some 
of the studied indicators was revealed. First of all, the pro-
tein content approached the value of the anxiety stage, 
which was 25.43 ± 3.77 g/l, but the content of albumin, α1-, 
α2-globulins decreased by 1.0, 1.6 and 1.1 times, respective-
ly. There was a slight increase in the content of β-globulins, 
compared with the stage of anxiety, and the content of γ-
globulins increased to 17.25 ± 1.57 % and exceeded this 
figure by 28.6 % relative to the stage of anxiety. This redis-
tribution of protein fractions could be due to the peculiarities 
of the development of adaptive-compensatory reactions in 
the body of poultry of group C. Studies have shown that in 
poultry of group R1 on the 26th day of development of the 
resistance stage there was an increase in protein content to 
36.41 ± 2.31 g/l (the difference with the control here was 
43.2% (P < 0.05). It should be noted that the value of this 
indicator was the highest in comparison with the studied 
periods of stress and in comparison with the R2 group of 
poultry, which indicated a positive effect of additives on the 
intensity of protein metabolism in chickens.  Studies of the 
fractional composition of plasma globulins of chickens of 
group R1 showed a positive dynamics of albumin, β- and γ-
globulins, compared with the stage of anxiety, which was 
5.1 %, 15.6 % and 65.7 %, respectively. During this period, 
the albumin content was higher by 16.2 % (P < 0.05), com-
pared with the control. There was a tendency to decrease the 
content of α1-, α2-, β-globulins in the blood of chickens of 
group R1 (the difference with the control here was 23.9 %, 
20.4 % and 16.5 %), but probable intergroup differences in 
the obtained numerical values for in relation to control was 
not detected. The highest numerical values of the content of 
γ-globulins in poultry of group R1 in comparison with all 
periods of stress were also established, and in relation to the 
control the difference was 25.9 % (P < 0.05). The results 
indicate that the use in the diet of broiler chickens feed 
“Reasil Humic Vet” and probiotic feed additive “Laktin” 
under the influence of complex stress adaptation processes 
in their body take place in the form of redistribution of dif-
ferent protein fractions, a slight increase in catabolic pro-
cesses against the background of increased synthetic liver 
function and activity of the immune system. Under the con-
dition of feeding the feed preparation “Reasil Humic 
Health” to poultry of group R2 on the 26th day of the devel-
opment of the resistance stage, the protein content was  
24.06 ± 3.11 g/l, which was 5.4 % less than the control, and 
approached the digital values stage of anxiety. During this 
period, the albumin content was higher by 6.0 % compared 
to the control, however, the value of the obtained indicator 
remained lower relative to the stage of anxiety. There was a 
decrease in the content of α1-, α2-globulins by 25.6 % and 
14.5 % in chickens of group R2 without significant inter-
group differences in relation to the control; their numerical 
values remained at the level of the alarm stage. Studies of 
the fractional composition of plasma globulins of chickens 
of group R2 showed a positive dynamics of the content of β- 
and γ-globulins, compared with the stage of anxiety, which 
was 18.1 % and 4.7 %, respectively. It should be noted that 
the numerical value of the content of β-globulins here was 
close to control, and the content of γ-globulins increased by 
20.3 % compared to the control, without significant inter-
group differences, which could indicate an increase in pro-
tein synthesis in their body and increase immune activity 
systems. 
 
4. Conclusions 
 
It was found that 3 days after the action of stress in 
chickens of group С the development of adaptive reactions 
is manifested by the stability of the total protein content and 
redistribution of the fractional composition of plasma globu-
lins in the form of increased albumin and α2-globulins. At 
different stages of development of the stage of resistance in 
birds of group С, the content of total protein decreases by an 
average of 14.6 % due to the content of albumin by 6.9 % 
and α2-globulins – by 15.9 %, against the background of 
increasing α1- and γ-globulins by 23.1 and 33.5 % with the 
stabilization of individual studied indicators at the final 
stages of development of the resistance stage. The use in the 
diet of broilers feed “Reasil Humic Vet”, probiotic feed 
supplement “Laktin”, feed “Reasil Humic Health” under the 
influence of complex stress helps to increase the intensity of 
protein metabolism in poultry with the development of ad-
aptation syndrome, as evidenced by the growth of total pro-
tein on average by 37.8 % (P < 0.05) and albumin – by 
17.0 % (P < 0.05), which indicates an increase in the intensi-
ty of protein-synthesizing properties of the organism.  In 
different periods of stress in the blood of broiler chickens 
R1 and R2 groups there is an increase in the ratio of indi-
vidual protein fractions, especially the content of γ-globulins 
– an average of 21.3 % (P < 0.05), which indicates an in-
crease in the immune status of their body with a predomi-
nance of numerical values in the R1 group of poultry. 
Prospects for further research are seen in the studied 
states of immunological reactivity of broiler chickens at 
different stages of stress for the inclusion in the diet of feed 
additives “Reasil Humic Vet” + “Laktin” and feed additive 
“Reasil Humic Health”. 
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